Background/Purpose: Cyclic vomiting syndrome (CVS) is a periodic and stereotypic pattern of intractable nausea or vomiting episodes, which has been well-recognized in previous decades, although the actual pathogenesis is still unclear. Recurrent, discrete, but self-limited symptoms of nausea and vomiting bother children, and increase the cost of family and health care. This report described the clinical features of patients who fulfill the diagnostic criteria for CVS. Methods: This was a retrospective study that reviewed the medical records of children with CVS in our department from 1992 to 2008. The clinical features and results of long-term follow-up of these children were analyzed. Results: Twenty-four patients (16 boys and 8 girls) were enrolled in this study. The mean age of onset was 6.8 ± 3.3 years (2.2-15.4 years), and the mean interval from onset to proper diagnosis was 2.1 ± 2.2 years. Comparing initial presentation and latest condition, the duration of attack was 4.1 ± 2.2 days and 0.8 ± 1.4 days, respectively, and the admission/emergency department visit dropped from 2.3 ± 2.0 to 0.6 ± 1.1 times per year. Twenty-three of 24 patients had been treated with amitriptyline, cyproheptadine, or propranolol. Nine patients (38%) had no symptoms in the past 12 months. Conclusion: The diagnosis of CVS must be based on the detailed history of the clinical manifestations of vomiting pattern, complete symptom-free intervals between the attacks, and absence of neurological, gastrointestinal, or metabolic abnormalities. Most of our patients improve when they grow up, but prompt diagnosis and early intervention may improve quality of life.
Cyclic vomiting syndrome (CVS) is a disorder that is characterized by recurrent stereotypic episodes of severe nausea and vomiting separated by symptom-free intervals. Although each episode is discrete and self-limited, the intensity of each episode is individually variable and can be as severe as needing to call the emergency department, or even to hospitalize the child. This results in missed school days for the children and increases the cost of healthcare for the family.
The diagnosis of CVS is based on typical, recurrent, and stereotypic clinical features and by exclusion of other possible diseases; therefore, it usually takes several months to years to make a definite diagnosis based on the accepted criteria. Due to the burden on the patient and the family during the episodes of vomiting before fulfilling the diagnostic criteria, it is necessary that pediatricians have a thorough understanding of CVS to assure the family and improve the management.
In this study, we present our experience with CVS in 24 children. Our intent was to characterize the clinical features of CVS in Taiwan, compare it with previously reported series, and to evaluate the outcome of children with CVS.
Methods
This was a retrospective study of the medical records of patients with CVS admitted to the pediatric department of Taipei Veterans General Hospital during 1992-2008. All patients were evaluated by a pediatric gastroenterologist, and the diagnosis of CVS using the modified criteria of the North American Society for Pediatric Gastroenterology, Hepatology and Nutrition for the diagnosis and treatment of CVS in children and adolescents: 1 (1) at least five attacks in any interval, or a minimum of three attacks of vomiting or retching during a 6-month period; (2) each episode lasts at least 1 day; (3) stereotypical pattern and symptoms of vomiting or retching in each episode; (4) return to baseline health between episodes; and (5) not attributed to another disease, neither those with neurological handicap nor abdominal surgery. A severe attack was defined if the duration of the episode of CVS was > 3 days and required medical help. 2, 3 Outpatient follow-up was scheduled every 1 or 2 months until the condition stabilized, and a telephone visit was performed if the patient did not appear for > 6 months. The remission of disease was defined as no more attacks for > 2 years. Data in the text were expressed as mean ± standard deviation and categorical variables were expressed as frequency.
Results
Twenty-four patients (16 boys and 8 girls) were enrolled in this study. The mean age at diagnosis was 9.0 ± 2.9 years (range: 3.1-17.3 years); the mean age at onset was 6.8 ± 3.3 years (range: 2.2-15.4 years); and the mean interval from onset to proper diagnosis was 2.1 ± 2.2 years (range: 0.6-9.6 years) ( Table 1 ). The average number of severe episodes prior to this admission was 2.3 ± 2.0 per year. The duration of vomiting episode lasted 4.1 ± 2.2 days (range: 1.5-10.0 days) at the first admission.
There were trigger events in 10 (41.7%) patients: stress associated with going back to school (n = 4), common cold (n = 3), poor sleeping (n = 2), and season change (n = 1). Another three patients (12.5%) reported a prodrome of dizziness and difficulty breathing before their attacks ( Table 2) . Associated symptoms were reported in 17 (71%) of the patients, including abdominal pain, headache, and dizziness. Interestingly, 21% (5/24) manifested with psychiatric symptoms such as cold water bathing (n = 2), ice eating (n = 2), and hysterical screaming (n = 3). Nocturnal onset was observed in eight patients (33%). A positive family history for migraine was noted in 11 cases (42%). No patient had a positive family history of CVS, and all denied a personal history of motion sickness or seizures.
Cyproheptadine and amitriptyline had been used in the treatment of CVS in 20 (83%) and 22 (92%) events, respectively, and the two patients that did not respond well to these drugs were additionally prescribed the β-blocker propranolol.
The course of CVS in 24 patients is shown in the Figure. In our follow-up study, there were four patients lost to follow-up. The average time between initial consultation and the last visit was 
Discussion
Community-based studies in Australia and Scotland have estimated the prevalence of CVS at 1.9-2.3% of children. 4, 5 This has revealed CVS as a relatively common disease in children; however, the diagnosis of CVS is seldom established in practice. This may be because: (1) patients with mild cases have self-limited vomiting episodes and shorter duration and do not seek medical help;
(2) some patients may attend several clinics in an attempt to obtain satisfactory management, however, this may result in an inadequate number of available clinical features for the proper diagnosis in a single medical unit; and (3) concomitant symptoms of fever, headache, abdominal pain, and psychiatric symptoms frequently confuse the diagnosis of CVS.
The mean age at onset of symptoms in our series was 6.8 years, which was similar to that reported by Fleisher et al and Ertekin et al, 6, 7 and slightly older than others. 3, 5, 8, 9, 10 Not surprisingly, the mean interval from onset to proper diagnosis was 2.1 years in our series, which was comparable with that reported by Haghighat et al, 8 and this reflected the difficulty in early diagnosis. A significant number of our patients with a typical CVS presentation suffered from multiple attacks spread over several months and even years with different hospital admissions before they were referred to our center. They usually received treatment for other conditions such as food poisoning, acute gastroenteritis, psychogenic disorders, or peptic disease.
The features of CVS have been reported in previous studies; however, several differences were noted in our study. Only 12.5% had prodrome before attack in our study, which was less than that reported in 25-38% of patients in previous studies. 7, 10 Several studies have reported that the symptoms in the prodrome period are nonspecific changes in mood and behavior, and feeling unwell. However, the precipitating events were more specific and frequent in our cases and some other studies. 7, 9, 10 Some events or conditions (e.g. exciting mood, school phobia, foods, and poor sleeping) play a role in triggering episodes of CVS. Thus, adjusting lifestyle, and psychotherapy to relieve stress could be effective management. Concomitant symptoms of CVS such as abdominal pain, headache, and fever have been reported as the major associated symptoms previously. Migraine is the one that has been discussed most often. Some authors have considered CVS as a migraine variant on the basis of similar findings in electroencephalographic and adrenergic autonomic abnormalities, 11, 12 similar features of disorder onset and offset, and a strong family history of migraine in children with CVS. 7 Similarly, we found that prevalence of headache was 21% in children with episodes of CVS. A positive family history for migraine was noted in 42%.
The lag time from onset of symptoms to diagnosis, frequent hospital shopping, or pediatricianto-pediatrician referrals, lost time at work or school, hospitalization requirement, and numerous investigations (e.g. upper gastrointestinal series, esophageal pH monitoring, panendoscopy, and brain computed tomography/magnetic resonance imaging) all mean that this disorder could be a burden for both the child and his/her family. As a result, timely diagnosis, together with information and the support of parents, can help to reduce the burden of illness for these children and their families. To improve the management of CVS, early diagnosis and effective treatment is necessary. Due to the long period of time, needed to confirm the key characteristics of recurrent and stereotypic episodes, and to arrange a series of tests to exclude organic causes, we suggest the use of anti-migraine medications because diagnostic therapy can ensure a more timely diagnosis of CVS. However, children with neurological deficits or metabolic disorders should have a detailed evaluation of possible underlying causes.
No single effective treatment has been determined for CVS. Prokinetic agents and anti-emetics are frequently used as first-line treatment for each of the vomiting episodes but only provide limited temporary benefits. 13 Cyproheptadine and tricyclic antidepressants have been commonly used in the prophylaxis of migraine or CVS in children; however, clinical data on effectiveness are insufficient. 14 The present data in our study indicate improvement of duration and frequency of episodes when we used cyproheptadine and/or amitriptyline as prophylaxis in children with CVS.
In conclusion, this report is believed to be the first study of CVS children in Taiwan. The diagnosis of CVS must be based on a detailed history of the clinical manifestations of vomiting pattern, complete symptom-free intervals between attacks, and absence of central nervous system anomalies, gastrointestinal disorder, or metabolic disease. Most patients improve when they grow up, but prompt diagnosis and early intervention may give them a better quality of life.
